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Abstract

An electromagnetic model is presented for the characterization of a distributed source
excitationincoplanarwaveguides(CPW). Thesolutiontothisproblemisdirectlyapplicable
totheunderstanding and optimization of membrane traveling-wave photomixers ( S.Matsuura
et.al, Appl Phys.Lett. 74,2872(1999)). Thislocaloscillatortechnologyiscapableofgenerating
radiationabove 1 THzand maymake the implementation of future wide-bandelectronically
tunableheterodynereceiverspossible. Themethodologywepresentallowsthedetermination
of the intrinsic dynamic propagation constant along the CPW, the optimal lengths of the
activeareaneeded to generate the maximumRFpower,andanevaluation oftheamountof
radiatedpowerwhenmatchingtoaslotantenna.

Theanalysisisperformedintwosteps:First,themagneticcurrentdistributionisevaluated
in the two gaps of an infinitely extended CPW excited by a distributed impressed electric
current. We achieve this by assuming that the dependence of the magnetic currents are
separable inthe transverse and longitudinal dimensions. Thetransverse dependenceis well
represented by one-edge-singularbasis functions. Thesebasis functionshaveoppositesigns
inthe two slots to represent the propagating asymmetric mode. The longitudinal magnetic
current distribution is obtained by superposing the solutions of plane wave scattering
problems.Eachoftheseplanewavesarisesfromthelongitudinalexpansionoftheimpressed
magneticfield,whichisdistributedoverafinitearea.Inthesecondstep,aslotantennathatis
matched to the CPW line is introduced, to launch the maximum possible power into free-
space. We validated the procedure described in step one and the behavior of the entire

structure, CPW and slot antenna, with a custom-developed Galerkin Method-of-Moments
code.
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